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Background: The prognosis of peritoneal carcinomatosis in patients with lung cancer is poor. However, some cases of peritoneal 
carcinomatosis from lung cancer harboring specific gene alterations have responded to molecular targeted drugs. B-Raf proto- 
oncogene (BRAF) mutations occur in about 2–4% of NSCLCs, with about half of these cases having the BRAF V600E mutation. 
Concomitant inhibition of BRAF with dabrafenib and inhibition of the downstream mitogen-activated protein kinase with trametinib 
showed efficacy in NSCLC patients with the BRAF V600E mutation. Herein, we report a patient with peritoneal carcinomatosis from 
lung cancer with the BRAF V600E mutation who responded to dabrafenib plus trametinib.
Case Presentation: A 67-year-old Japanese male never-smoker was diagnosed with stage IA3 lung adenocarcinoma. He underwent 
thoracoscopic left lower lobectomy but developed recurrence of the cancer with peritoneal carcinomatosis 33 months after the operation. An 
Oncomine Dx target test of the resected specimen was positive for the BRAF V600E mutation. He was started on dabrafenib 150 mg twice 
per day and trametinib 2 mg once per day. He had a good clinical response to dabrafenib/trametinib therapy with resolution of abdominal 
distention. He continued dabrafenib/trametinib treatment without disease progression for 7 months, with no severe adverse effects.
Conclusion: This case highlights the importance of assessing genetic alterations in lung cancer patients with peritoneal carcinoma-
tosis and treating them with appropriate molecular targeted drugs.
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Introduction
Lung cancer is one of the most frequent malignancies worldwide. About 35% of patients with lung cancer are diagnosed 
with distant metastases, with the lung, bone, liver, brain, and adrenal glands being the most common sites. Peritoneal 
carcinomatosis, defined as metastases to the peritoneum, is rare in patients with lung cancer, but may cause intestinal 
perforation and obstruction, and has been reported to have a poor prognosis.1,2

Various recently developed molecular targeted drugs have shown efficacy in treating peritoneal carcinomatosis from lung 
cancer in some patients.3–6 Herein, we report the case of a lung cancer patient with peritoneal carcinomatosis harboring the 
V600E mutation in the B-Raf proto-oncogene (BRAF) who was treated effectively with dabrafenib plus trametinib.

Case Report
A 67-year-old Japanese male never-smoker was diagnosed with stage IA3 lung adenocarcinoma of the left upper lobe (Figure 1). 
He had no relevant family history. He underwent thoracoscopic left lower lobectomy. However, ascites accumulated 33 months 
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after the operation (Figure 2), paratracheal lymph node metastasis and pleural dissemination emerged (Figure 3), and positron 
emission tomography-computed tomography (CT) showed accumulation in the bronchial and axillary lymph nodes (Figure 4). 
Immunohistochemical examination of the peritoneal ascites was positive for napsin A and thyroid transcription factor-1, and he 
was accordingly diagnosed with postoperative recurrence of lung adenocarcinoma.

Epidermal growth factor receptor (EGFR) mutation and anaplastic lymphoma kinase (ALK) rearrangement analyses 
of resected lung tissue were both negative. Immunohistochemistry also revealed programmed death-ligand 1 expression 
of 20% (tumor-proportion score) and the patient was therefore started on carboplatin (5 area under the curve, day 1, every 
3 weeks), pemetrexed (500 mg/m² day 1, every 3 weeks), and pembrolizumab (200 mg/body, day1, every 3 weeks). 
However, he developed a rash 2 weeks after the initiation of chemotherapy, which was considered to be an adverse event 
of the chemotherapy, and the treatment was therefore stopped. Two months after the discontinuation of chemotherapy, 
stomach bloating because of ascites appeared. The cytology from the ascites showed that the cause of the ascites is 
peritoneal carcinomatosis from lung cancer. The patient’s ascites increased despite internal use of furosemide, and 
drainage of 3.0 L of ascites was carried out every 2 weeks to relieve the bloating.

An Oncomine Dx target test of the resected specimen was positive for the BRAF V600E mutation. The patient was 
thus started on dabrafenib 150 mg twice per day and trametinib 2 mg once per day. Two days later, he developed a fever 

Figure 1 Chest computed tomography showing a nodular shadow in the left upper lobe.

Figure 2 Chest computed tomography showing ascites 33 months after operation.
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of 38°C, with no sign of infection, which disappeared the day after a withdrawal of the drugs. We considered that the 
fever was due to dabrafenib and trametinib therapy.

The drugs were restarted without dose reduction and the patient had a good clinical response to dabrafenib and trametinib 
therapy. His abdominal distention resolved, and drainage of peritoneal ascites was no longer required (Figure 5). Chest CT 

Figure 3 Chest computed tomography showing paratracheal lymph node metastasis and pleural dissemination.

Figure 4 Positron emission tomography-computed tomography showing accumulation in the bronchial and axillary lymph nodes.

Figure 5 Clinical course of patient with peritoneal carcinomatosis of lung cancer.
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after the initiation of dabrafenib and trametinib therapy revealed reduced paratracheal and axillary lymph nodes (Figure 6A) 
and decreased peritoneal ascites (Figure 6B).

Dabrafenib and trametinib treatment were continued for 7 months with no disease progression or severe adverse 
events and even now continued oral administration. Institutional approval is not required for this case report.

Discussion
Peritoneal carcinomatosis from lung cancer is relatively rare but its prognosis is poor, and novel treatment strategies are 
thus needed to improve patient outcomes. Satoh et al reported that only 1.2% of 1041 patients with advanced lung cancer 
developed peritoneal carcinomatosis during their clinical course, with a median survival time from the diagnosis of 
peritoneal carcinomatosis of 2 months.1 Patil et al found that 8% (33/410) of lung cancer patients in their study developed 
peritoneal metastases during the course of their disease.2

Molecular targeted drugs have recently improved overall survival (OS) and progression-free survival (PFS) in lung 
cancer patients with specific gene alterations, such as EGFR, ALK, c-ros oncogene 1 (ROS1), and BRAF. Abbate et al 
reported that 60 patients with carcinomatous peritonitis from lung cancer included 11% of EGFR-positive, 9% of ALK- 
positive, and 1.5% of ROS-1-positive patients.3 They also demonstrated better OS following treatment with an EGFR- 
tyrosine kinase inhibitor (TKI) in EGFR-mutated compared with EGFR-wild-type/unknown patients (8 months vs 3.5 
months, respectively).3 Tani et al reported that median OS rates in patients with peritoneal carcinomatosis from non-small 
cell lung cancer (NSCLC) treated with a cytotoxic agent and an EGFR/ALK TKI were 6.2 and 20.9 months, respectively 
(hazard ratio, 0.10:95% confidence interval [CI], 0.042–0.25; P < 0.0001).4

Kobayashi et al reported on a 61-year-old female never-smoker with peritoneal carcinomatosis of EGFR-mutation-positive 
lung adenocarcinoma.5 Her peritoneal carcinomatosis improved after treatment with afatinib (20 mg once daily), with no 
symptomatic recurrence or disease exacerbation at 12 months after afatinib initiation.5 Furthermore, Kazakova et al reported 
a 56-year-old man with peritoneal carcinomatosis of ROS1-rearranged lung adenocarcinoma who responded well to crizotinib, 
with no disease progression after 6 months.6 These reports highlight the importance of molecular testing in patients with 

Figure 6 Chest computed tomography showing (A) shrinkage of paratracheal and axillary lymph nodes and (B) decreased peritoneal fluid after initiation of dabrafenib/ 
trametinib therapy.
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carcinomatous peritonitis from lung cancer, and the potential ability of molecular targeted drugs to improve symptoms and 
extend survival in these patients.

BRAF mutations occur in about 2–4% of NSCLCs, with about half of these cases having the BRAF V600E mutation, which 
involves the substitution of glutamate for valine at codon 600 in exon 15 of the BRAF kinase domain.7 The BRAF V600E 
mutation activates the Raf-extracellular signal-regulated kinase signaling pathway, promotes cell growth and proliferation, 
and inhibits apoptosis. Concomitant inhibition of BRAF with dabrafenib and inhibition of the downstream mitogen-activated 
protein kinase with trametinib thus showed efficacy in NSCLC patients with the BRAF V600E mutation.8

An open-level Phase 2 trial of dabrafenib plus trametinib in patients with BRAF V600E-mutant metastatic NSCLC 
found an overall response rate of 64% (95% CI, 46–79%) and median PFS of 10.9 months (95% CI, 7.0–16.6) in 
previously untreated patients.9 Furthermore, patients with BRAF V600E-mutant metastatic NSCLC who received second- 
line or later treatment with dabrafenib plus trametinib showed an overall response rate of 63.2% (95% CI, 49.3–75.6%) 
and median PFS of 8.6 months (95% CI, 5.2–19.1).10

Vascular endothelial growth factor (VEGF) plays a significant role in the accumulation of malignant pleural effusion 
and ascites. Verheul et al reported malignant ascites and pleural effusion contained high levels of biologically active 
VEGF, and concluded that blockade of VEGF might benefit cancer patients with recurrent ascites or pleural effusion.11 

Furthermore, Hsu et al reported three lung cancer cases with malignant ascites who received the combination therapy 
with bevacizumab, and all of the patients showed a good and marked decrease in ascites.12 Thus, we took cytotoxic 
chemotherapy with bevacizumab into consideration for the treatment of this patient. However, he had pulmonary artery 
thrombosis, we avoided bevacizumab, and chose dabrafenib plus trametinib.

The current patient showed a remarkable response to dabrafenib plus trametinib, with an improvement in the symptoms 
associated with peritoneal carcinomatosis. This highlights the importance of assessing the genetic alterations in lung cancer 
patients with peritoneal carcinomatosis and treating them with appropriate molecular targeted drugs.

Conclusion
Conclusion, to the best of our knowledge, this is the first case report to show the efficacy of dabrafenib plus trametinib in 
a lung cancer patient with peritoneal carcinomatosis harboring the BRAF V600E mutation. This case indicates the need to 
assess the specific genetic alterations in patients with lung cancer with peritoneal carcinomatosis, and treat them with 
suitable molecular targeted drugs. These findings should be confirmed in future prospective clinical trials.
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